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FIELD OF THE INVENTION 

The Invention relates to an apparatus for reading or writing InfomiaUon on a circular 
Information carrier having a periphery, said apparatus comprising a turntable for clamping and 
rotating said Information carrier, said Information carrier having an Initial tilt from the radial 
direction of the turntable. 

The invention may be used in the field of optical disc. 

« 

BACKGROUND OF THE INVENTION 

A lot commercial Infonnation carriers (for example audio CD, RW and DVD optical 
discs) available In the market shows distortions and deformation In radial and tangential 
directions. Such defaults are mainly caused by the moulding process of optical discs that Is not 
perfect, for example uneven cooling. 

A common characteristic exhibited by these discs is a tilt in radial diredion which 
value can be more or less Important The tilt causes the optic signals to deteriorate and 
Increases Jitter, leading to en-ors during reading or writing processes of the optical discs, 
especially with disc having an Important tilt value. 

To handle this problem, apparatus Implementing known mechanisms for correcting 
the tilt of optical discs have been developed. In particular, a known solution consists in using 
actuators with 3 degrees of freedom that are servo-rantrolled. However, solutions based on 
such an active correction are expensive. 

OBJECT AND SUMMARY OF THE INVENTION 

It is an object of the invention to propose a costefiFective apparatus which allows to 
free Itself from the tilt diversity of information carriers, and to ease the reading and writing 
processes for such information carriers. 

To this end, the apparatus according to the invention is characterized in that said 
additional means comprise a cover having a circular ring intended to be in contact with the 
periphery of said information carrier when the cover Is supported and clamped in said turntable. 

Whatever the Information carrier has a concave or a convex tilt, and whatever the 
value of the initial tilt of the information carrier, the tilt of tiie information can-ier Is forced to a 
known value In order to adapt the optical system to this known value. Bidirectional tilt of 
Information carriers can thus be compensated and forced to a known value. 



In a preferred embodiment, the apparatus Is characterized In that said additional 
means comprise a cover having a drcular ring intended to be In contact with the periphery of 
said information carrier when the cover is damped in said turntable. 

In an other preferred embodiment, the apparatus is characterized in that said 
additional means comprise a drcular ring Interdependent with said turntable, the circular ring 

43elng-IntendedJo-be-ln^ontactJwitb-theH3eFlpheFy-^f-^ ^ 

information carrier is damped in said turntable. 

In an other preferred embodiment, the apparatus is characterized In that said 
additional means comprise a wheel rotating freely around a shaft Interdependent with said 
apparatus, said wheel being intended to be in contact with the periphery of said information 
carrier when said information carrier is damped in said turntable. 

In an other preferred embodiment, the apparatus Is characterized In that it 
comprises : 

- an optical pick-up unit Intended to move along a guide shaft, said guide shaft being 
parallel to the radial direction of the turntable, 

- an actuator fbced on said optical pick-up unit and being centred on an optical axis, said 
optical axis being perpendicular to the radial direction of said information carrier. 

In an other preferred embodiment, the apparatus is characterized in that It 
comprises : 

- an optical pick-up unit Intended to move along a guide shaft, said guide shaft being 
parallel to the radial direction of said Information carrier, 

- an actuator fixed on said optical pick-up unit and being centred on an optical axis, said 
optical axis being perpendicular to the radial direction of said Information carrier. 

When the tilt Is forced to a known value, the shape of the Information carrier along Its 
radial direction is very close to line having a known angle with the radial direction of the 
turntable. The servo-control of the optical unit position is then easier If it translated along this 
axis, leading to a cost-effective solution. 

In a preferred embodiment, the apparatus Is characterized in that the turntable 
comprises an area for supporting said Information carrier, said surface being tilted at said tilt of 
known value In the radial direction. 

This feature allows to Improve the tilt linearity of the information carrier along Its 
radial direction. 



Detailed explanations and other aspects of the invention will be given below. 

BRIEF DESCRIPTION OF THE DRAWING 

The particular aspects of the invention will now be ©cplained with reference to the 
embodiments desalbed hereinafter and considered In connection with the accompanying 
drawings, In which Identical parts or sub-steps are designated in the same manner : 

Rg.l depicts a first embodiment of' an apparatus according to the Invention 
comprising meanis for forangtlie Hit of an 

Flg.2 depicts a second embodiment of an apparatus comprising means according to 
the invention for forcing the tilt of an Information carrier, 

Rg.3 depicts a third embodiment of an apparatus comprising means according to the 
invention for forcing the tilt of an information carrier, 

Ftg.4 deplds a fourth embodiment of an apparatus comprising means according to the 
invention for forcing the lilt of an Infonnatlon carrier^ 

Rg.5 depicts a fifth embodiment of an apparatus comprising means aax)rding to the 
Invention for forcing the tilt of an information carrier as described In Rg. 1 and Rg.3, 

Rg,6 depicts a slxtti embodiment of an apparatus according to the invention 
comprising means for reading or writing on an Information carrier which Hit is forced by means 
according to the InvenHon, 

Rg.7 depicts a seventh embodiment of an apparatus according to the InvenHon 
comprising means for reading or wriHng on an Information carrier which Hit is forced by means 
according to the invention, 

Rg.8 shows a three-dimensional view of means according to the invention for forcing 
liie tilt of an Information carrier, 

DETAILED DESCRIPTION OF THE INVENTION 

Rg.l depicts a first embodiment of an apparatus APP according to the Invention 
comprising means for forcing the Hit of an information carrier D. 

To ease the understanding of this figure and the following, only half of each element 
situated to the right of axis AA has been represented because of a circular symmetry around 
axis AA. 

This apparatus comprises a turntable 101 for supporting, clamping and rotating an 
information carrier D around axis AA. The turntable 101 has a cylindrical shape and the radial 
direction Rl of said turntable is perpendicular to axis AA. 

The Information carrier D has a circular periphery and corresponds for example to an 
optical disc. The Infonmation carrier Is Intended to be clamped In said turntable, for example 
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damped or fitted In fbree on shaft 103. The turntable comprises a support area P for supporting 

the inner area of the Information carrier. 

The apparatus comprises a raver 102 centred on axis AA Intended to be fitted Into the 

turntable 101, for example by means of a magnet fitted onto the turntable attracting the cover 
5 having a guiding piri Into locating hole and hole pin. The cover 102 In then Interdependent with 

the turntable 101, itself interdependent with the Information carrier D when damped.. 
-—^ ■■ To . the . fl a tplate of the co ver,-eltheii^adejritegFaU)r-^xed-ln>-a:dr6uiaMng-R!arat-a- 

distance rl from axis AA, said cover being Intended to be In contact with the outer periphery Pi 

of.the JnformatJon can-Ier p when the cover is damped In the turntable. The coyer being made 
10 of sOff material, when it is damped in the turntable, tiie ring RGl applies a vertical end load at 

the periphery PI of said Information ran-ier, fordng as a consequence the tilt of said 

Information carrier to a known value. The slope of the information carrier in its radial direction 

R2 Is quasi-linear between the support area P and the point PI. 

The known value of the tilt depends on the bias value H con-esponding to the height 
15 difference between a point P2 situated on the top of the Inner information carrier surface, and 

the point PI. The radial direction Rl of the turntable and the radial direcbon R2 of the 

information carrier form a mean angle p. 

Mean angle p can be approximated by Its tangent expressed as the ratio H / (rl - r2). 

The mean angle p can also be known from Emulations or experiments, the mean angle p 
20 corresponding to the mean slope of the tilt of the InfomiaHon carrier In relation to radial 

direction Rl. 

The range of tiie bias H defining the tilt Is generally set up to a few tentti of 
millimetres. I.e. to a value higher then the largest Initial tilt value of Information carriers tiiat 
can be found on tiie maricet Then, whatever tiie Initial tilt value of the Infomiation carrier (even 
25 null), and whatever tills Initial tilt Is roncave or convex, tiie tilt of the InfwTnation carrier Is 
forced to said known value when damped In the apparatus according to the Invention. 

Additionally, tiie cover 102 comprises a drcular ring RG2, eitiier fixed or integral to 
the cover, at a distance r2 from axis AA, for pressing on point P2 the Information can-ler on the 
support area P of the turntable. Pressing tiie Information carrier prevent the Infomiation canler 
30 from slipping when rotating. 

According to this embodiment, tfie tilt of the Information carrier is concave (I.e. "n 
shape"), which implies tfiat tiie optical system for reading or writing Information on the 
Information carrier is situated under the Information carrier. 



Rg.2 depicts a second embodiment of an apparatus APP comprising means according 
to the Invention for fordng the tilt of an Infomiation carrier D. 
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The means used for forcing ttie tilt of tlie Information carrier comprise a circular ring 
RG3 Interdependent with the turntable 201, the circular ring being Intended to be in contact 
with the periphery PI of the Information carrier when said Information carrier is clamped In said 
turntable. The Information carrier D Is clamped In the turntable 201 similarly as in Rg.l. 

The apparatus comprises a clamper 202 fixed in force in the turntable 201, for 
pressing on point P2 the infomnation carrier on the support area P of the turntable. Pressing the 
Information carrier at point P2 on the support area P limits a non-linear deformation of the 
Information carrier in this area, and also prevents the Information carrier from slipping In 
relation to the turntable when rotating. 

According to this embodiment^ the tilt of the infonmation carrier Is conviex (I.ie. "u 
shape"), which Implies that the optical system for reading or writing information on the 
Information carrier Is situated above the Information carrier. 

Rg.3 depicts a third embodiment of an apparatus APP comprising means according to 
the invention for forcing the tilt of an Information carrier D. 

The means used for fordng the tilt of the information carrier comprise a wheel W 
rotating freely around a shaft SHI interdependent with said apparatus, aid wheel being 
Intended to be In contact with the periphery Pi of said information carrier when said 
information carrier is damped in said turntable. Contrary to embodiments depicted In Rg.l and 
Rg.2 where the end load Is applied at the same Instant ail along the outer periphery of the 
Information carrier, the end load Is there applied at a given instant only at one point of the 
periphery of the Infomnation carrier. The tilt of the Information carrier Is then forced at a 
known value only in the radial direction that aossing the point Pi. 

According to this embodiment, the tilt of the Information carrier Is concave (i.e. "n 
shape"), which implies that the optical system for reading or writing Information on the 
Information carrier is situated under the information carrier. 

Of course, the wheel W and shaft SHI can also be fixed to the apparatus 
symmetrically to radial direction Rl so tiiat the tilt of the Information carrier becomes convex. 

Rg,4 depicts a fourth embodiment of an apparatus APP comprising means according 
to the Invention for forcing the tilt of an Information carrier D. 

This embodiment differs from the embodiment depicted in Rg.l In that the cover 402 
comprises a curved ring RG4 for applying a vertical end load at the periphery PI of said 
Information carrier. 

Acxordlng Xo this embodiment, the tilt of the Information carrier is ronvex (I.e. "u 
shape*')/ which Implies that the optical system for reading or writing Information on the 
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Rg.5 depicts a. fifth embodiment of an apparatus APP comprising means accoixllng to 
the Invention for forcing the tilt of an Information can-ler D as deswlbed In Rg. 1 and Rg.3. 

For Improving the llnearit/ of the tilt of the Information carrier In the radial direction 
R2 when damped In the turntable. 501, In particular for Improving the linearity In the support 



Rg.6 depicts a sixth embodiment of an apparatus APP according to the Invention 
comprising means for reading or writing on an Information can-ler D which tilt is forced by 
means according to the invention. 

This apparatus comprises an optical piclc-up unit OPU Intended to move along a guide 
shaft SH2, said guide shaft being parallel to the radial direction Rl of the turntable 101. 

This apparatus also comprises an actuator ACT fixed on said optical pick-up unit OPU, 
said actuator comprising optical means such as lens for reading or writing data on the 
Infomiation carrier D. The actuator Is centred on an optical axis BB, said optical axis BB being 
perpendicular to the radial direction R2 of said Infomiatlon carrier. In other words, the optical 
axis BB Is tilted with the mean angle ^ from axis AA. 

When the optical pick-up unit translates along shaft SH2, the optical axis BB of the 
actuator remains perpendicular to the Infonnatton carrier, which eases the positioning servo- 
control of the actuator. 



Rg.7 depicts a seventh embodiment of an apparatus APP acconding to die Invention 
comprising means for reading or writing on an Information carrier D which tilt is forced by 
means according to the invention. 

This apparatus comprises an optical pick-up unit OPU intended to move along a guide 
shaft SH2, said guide shaft being parallel to tiie radial direction R2 of tiie information can-ler D. 

This apparatus also comprises an actuator ACT fixed on said optica! pick-up unit OPU, 
said actuator comprising optical means such as lens for reading or writing data on tiie 
infomiaOon carrier D. The actuator is cenb-ed on an optical a)ds BB, said optical axis BB being 
perpendicular to tiie radial direction R2 of said infomiaOon carrier. In other words, the optical 
axis BB Is tilted with the mean angle p from axis AA. 
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When the optical pick-up unit translates along shaft SH2, the optical axis BB of the 
actuator remains perpendicular to the infonnatlon carrier, whldi eases the positioning servo- 
control of the actuator. 

Means for reading or writing on an information carrier D as depicted In Rg.6 and 7 
5 can be used In relation with embodiments depicted In Rg.l, 3, 4 and 5. Of course, such means 
for reading or writing on an Information carrier D, if placed symmetrically to the radial direction ' 
Rl can also be used In embodiment depicted in Rg.2. 

Rg.8 shows a three-dimensional view of means according to the Invention for forcing 
10 the tilt of an information carrier D. 

Such means are symmetric around axis AA, In particular turntable 801, support 
area P, cover 802, information carrier D, ring RGl and ring RG2. 

15 The apparatus according to the Invention may be used in optical systems for reading 

and/or writing Information on information carriers conforming to audio/video, CD/DVD, reading, 
recording or rewriting optical discs. 
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CLAIMS 

1. Apparatus for reading or writing Information on a circular Information carrier having a 
periphery, said apparatus comprising a turntable for clamping and rotating said Infomiatlon 
carrier, said Infomiatlon carrier having an initial tilt from the radial direction of the turntable, 
characterized In that said apparatus comprises additional means for giving an end load at 
the periphery of said information carrier, so as to force a tilt of known value to said information 
canler from the radial direction of the turntable, said Icnown value being larger than said initial 
tilt . 

2. Apparatus as claimed in datm 1 characterized in that said additional means comprise a 
cover having a circular ring Intended to be In contact with the periphery of said information 
carrier when the cover is clamped in said turntable. 

3. Apparatus as cialmed in claim 1 characterized in that said additional means comprise a 
circular ring Interdependent with said turntable, the circular ring being intended to be in contact 
with the periphery of the information carrier when said information carrier is clamped in said 
turntable. 

4. Apparatus as claimed In claim 1 characterized in tiiat said additional means comprise a 
wheel rotating freely around a shaft Interdependent witii said apparatus, said wheel being 
Intended to be in contact with the periphery of said information cannier when said information 
carrier is damped in said turntable. 

5. Apparatus as claimed in daims 2, 3 or 4 characterized in that said apparatus 
comprises : 

- an optical pick-up unit Intended to move along a guide shafts said guide shaft being 
parallel to the radial direction of the turntable, 

an actuator fixed on said optical pick-up unit and being centred on an optical axis, said 
optical axis being perpendicular to the radial direction of said information carrier. 

6. Apparatus as claimed in claims 2, 3 or 4 characterized in that said apparatus 
comprises : 

- an optical pick-up unit Intended to move along a guide shaft, said guide shaft being 
parallel to the radial direction of said infonnation can-ler, 

- an actuator fixed on said optical pick-up unit and being centred on an optical axis, said 
optical axis being perpendicular to the radial direction of said infbmnation canier. 
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7. Apparatus as claimed In dalm 1 characterized In that the turntable comprises an area 
for supporting said infonnation carrier, said surface being tilted at said tilt of known value in the 
radial direction. 
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^Apparatus for tilt correction of Information carrier^ 
ABSTRACT 

The Invention relates to an apparatus for reading or writing Information on a circular 
Information carrier having a periphery^ said apparatus comprising a turntable for clamping and 
rotating said Information carrier, said infonnatlon carrier having an initial tilt from the radial 
direction of the turnteble. The appiaratus comprises additional means for giving an end load at 
the periphery of aid information carrier, so as to force a tilt of icnown value to sald Information 
carrier from the radial direction of the turntable, said loiown value being larger than said Initial 
tilt 



Use : Optical reading/writing 
Ref : Rg.l 
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